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Abstract: In the Iliad, Homer wrote a list of the scenes presented on Achilles’ shield. A list so long that 
many artists have attempted to create the shield, triggering a creative process to fi nd a solution. In the 
same way librarians have been struggling for years to present knowledge classifi cations. A structure 
that has transmigrated from paper book to tablet computer following technological developments. 
The paper describes the results of an innovative research to display and interact with classifi cations 
using tablet computers. Since these mobile devices force the designer to keep things simple, the 
classifi cation will be displayed as a list, one of the simplest ways of presenting information. Later the 
list will be enriched with its semantic structure to propose an application able to manage the screen 
rotation and the classifi cation manipulation.
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1. Introduction
In a passage of the Iliad, Homer describes the shield of Achilles which, the story 
says, was stolen by Patroclus to fi ght Hector (Eco, 2009). In the text, the list of the
Figure 1: Shield of Achilles1
1 Borrowed from Wikipedia http://en.wikipedia.org/wiki/Shield_of_Achilles.
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scenes presented on the surface of the shield is so long and detailed that it is 
diffi  cult to imagine its real form. The legend fascinated many artists of diff erent 
epochs who measured themselves against solving the problem: how to arrange 
all the facts to make them discernible on a single surface?
Quatremère de Quincy2 and others tried to solve the problem producing, as a 
result, fascinating pieces of art. Each of them went through a creative process 
working on dimension, detail, grouping, simplifi cation, etc. All of these solutions 
attempted to re-create the form of the shield as described by Homer.
Inspired by this tradition, we started our own design experiment in order to solve 
a similar problem of presenting a large amount of information in a small space. 
We are intrigued by the possibility of displaying a complex library knowledge 
classifi cation on mobile computers and demonstrating how simplicity and a 
thoughtful design (Löwgren & Stolterman, 2004) on the one hand, and putting 
users at the center of our attention on the other hand (De Michelis, 2003), can 
support organization, discovery and, ultimately, the creation of knowledge.
With respect to this second point let us underline two relevant facts: fi rst, digital 
technology modifi es the way users interact with classifi cations, allowing them 
to do it as part of the task they are engaged in, and not as a separate, off  line, 
duty; second, as a consequence of the previous point, users have a multiplicity of 
approaches to classifi cations, and they switch among them freely.
The actions users do with and on classifi cation, and that are relevant for our 
discussion, could be summarized as follows: a) navigating its objects, b) changing 
objects and/or criteria, c) seeing objects in a context, d) switching between 
contexts. In this paper we describe our experiment on giving a diff erent form 
to classifi cations by proposing an approach to visualize and maintain them on a 
tablet device. 
The solution described here is part of a larger research project looking into how 
we can overcome the gap between paper and digital forms of classifi cations 
(Rodighiero, 2011). Since it is impossible to deny the long and well-established 
tradition of classifi cations in book form, we try to transpose this knowledge to 
the digital form, focusing on typography (Bringhurst, 2004). We believe that an 
understanding of the transfer from paper to digital media may help improve the 
understanding of classifi cation structures as we use them today.
2. List
We propose to solve the problem of displaying classifi cations on tablet computers 
by using the form of a list. By a list we mean an ordered series of terms or subjects, 
which can change according to its ordering: by alphabet, by use, by categories, 
2  Quatremère de Quincy (1751-1849), French archaeologist, philosopher and theorist of art and 
architecture.
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etc. (Svenonius, 2000). Moreover the list can assume sophisticated forms when 
the relationships are shown. In this case relationships, as documents, describe 
the context where the subjects are defi ned as a meaning and consequently as 
their use (Wittgenstein, 2001).
The idea to present the classifi cation as a list is motivated by two reasons:
First, lists occupy an important place in the printing tradition, especially so in the 
bibliographic domain. Examples include systematic listing of subject and topics 
in Dewey Decimal Classifi cation or the Roget’s Thesaurus, but in general we can 
also fi nd well-known lists such as the Yellow Pages or the dictionaries. We can 
easily think of books as widespread objects, which follow the natural reading 
direction from left to right typical for all European writing systems. The subjects 
are disposed in columns, arranged in pages that can be turned over through a 
horizontal directionality.
Second, handheld computer devices and in particular tablet computers which 
are designed to be easily carried and have relatively small screens, have become 
ubiquitous technology and part of our daily lives. In spite of the constant 
developments of the interfaces, they already have some aspects that are well-
established and the list is one of them. In digital environments the list is a 
common way to display information like e-mails, reminders or phone contacts 
because of its simplicity. In smartphones and tablets the list is usually presented 
as an upright sequence characterized by vertical scrolling.
The idea is to propose a list that integrates horizontal directionality and vertical 
scrolling to allow users to navigate the classifi cation in both ways. This concept 
off ers the opportunity to think of a digital interface which meets with the books 
heritage in an attempt to create a new hybrid interface.
3. Navigation
The approach we propose is to interact with the classifi cations by off ering vertical 
and horizontal navigation at the same time; this would give the opportunity to 
users to move through the content in two directions, according to the needs of 
the moment.
According to Latour et al. (2012) we can diff erentiate between two interface 
levels that can be deployed to explore subjects: micro and macro. These levels - 
accessible throughout the vertical and horizontal navigation - allow us to explore 
the subjects in two diff erent ways. 
Horizontal directionality has the important ability to maintain the page content 
while users swipe from context to context. This is a heritage of the book layout 
where the content of each page is fi xed and the readers can recover an element 
on the same page at the same position. This movement in a horizontal direction,
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also called micro navigation (horizontal swiping) provides a way of step-by-step 
movement, apt to thinking and to refi ning the search. 
On the opposite side we have macro navigation (vertical scrolling) which is a 
more modern type of navigation and standard feature in modern technology. 
Although it is well-accepted as a faster way to interact with lists, its fulfi llment is 
known to be less precise, or it does not off er the same aff ordance3 i.e. the ability 
of knowing what to do next. The micro navigation, on the other hand, can be 
exploited to provide static pages whose static layout helps the sense of direction 
and makes the navigation easier (cf. Warr & Chi, 2013).
A hybrid navigation shares the characteristics of horizontal and vertical 
navigations: it off ers the opportunity to browse the classifi cation in two diff erent 
ways, one apt to view the full classifi cation (vertical scrolling) and the other 
specifi c to exploring single pages (horizontal swiping).
Figure 2 illustrates one way in which we can implement the hybrid navigation: 
the active page stays at the centre, in the column where the vertical scrolling 
occurs. On both sides, the column is duplicated to allow the horizontal swiping. 
These columns do not show on screen, they appear on touch. The shifting is due 
to the necessity to navigate among pages: for example, if the user swipes right, 
the previous page will be displayed. The left swipe is used to open the next page.
Figure 2: Hybrid navigation
3  The ‘aff ordance’ is the term introduced by J. J. Gibson (1986) to describe the relationships 




Tablet computers have screen-rotation, which was an inconceivable feature 
before their introduction. For designers this is an interesting quality, because it 
forces them to think of the same application in diff erent ways.
By rotating the tablet, we have thought to clone the column, off ering to users the 
ability to navigate not only one single column, but two columns: one on the left 
and one on the right part of the screen.
The idea of the two-column view consists in disposing of two diff erent and 
independent representations of a single classifi cation. This dual-view approach 
off ers the opportunity to explore new methods of interacting with classifi cation 
and discovering interesting paradigms of navigation (see Figure 3).
4.1. Double Scroll
If the horizontal orientation introduces two diff erent instances of the same 
classifi cation, each independent from the other, the fi rst issue to resolve is 
interaction. Since the introduction of a second column adds complexity to our 
application and it may be desirable to keep things simple, the rotated-screen 
confi guration will be able to navigate classifi cations by vertical scroll only. This 
approach may be viewed as a diffi  cult way of interaction with classifi cation 
structure as will be explained further in the text.
To leave columns independent gives the users a great opportunity: to use one 
column as a pivot and continue navigation on the other. For example, if we 
search for a subject and we have found a possible choice, but we want to explore 
further possibilities, we can leave the subject visible in the left column and start 
Figure 3: Horizontal orientation
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to explore options in the second column. In this way, the left column will work as 
a master, keeping the focus, while the second - a slave column - will be available 
to explore relationships or scroll the list. This approach gives the users the chance 
to manage independently the columns, which assume alternatively the role of 
master or slave. This means that while the left column is used to navigate, the 
other remains static. And when navigation takes place in the right columns the 
situation is reversed (cf. Ricci, 2013).
4.2. Exploring associative relationships
The two-columns view facilitates also the identifi cation of classifi cation 
relationships. For example, by selecting a subject of the left column, therefore 
called the master, we can see all the related subjects in the second column, the 
slave column. If this confi guration has the selected subject on the left column 
and the related subjects on the right column, the users can now select a related 
element on the right column. This triggers a change of focus: the master column 
will become slave, and the slave master. Consequently, the selected subject on 
the right column will be connected to a set of subjects on the left columns leaving 
to the users the possibility to continue navigation through the relationships. 
This way of browsing the classifi cations allows movements from left column to 
right column and from right column to left column, enabling a kind of navigation 
comparable to a tennis match.
4.2.1. Multi-relationship view
What if we want to compare the relationship between two subjects? In 
a traditional application you have to navigate to the fi rst subject, to note 
information about relationships in some ways, saving a fi le or making a 
screenshot. With the two-column solution, one can select two subjects in the 
same column whose relationships can be displayed in the second column. Thus 
in a single view, the interface shows selected subjects, their related subjects, 
their relative relationships and consequently the related subjects that the two 
subjects may share.
An interface that displays all related information in a single view is not common 
in bibliographic databases or library systems. In this paper we argue that it would 
be benefi cial to compare the relationships between diff erent subjects, because 
being able to explore their similarities would enhance classifi cation exploration.
267
Figure 4: Relationships a) of one subject and b) of two subjects
4.2.2. Creating relationships
The double-columns view can be useful not only to browse relationships, but 
also to create them. Traditional interfaces allow users to select one subject at 
a time. The two-columns view allows users to select two subjects to be related 
at the same time, with no specifi c order: one on the left side and one on the 
right. But the selection is not just a time-related fact, it is a functionality that 
gives users a higher degree of fl exibility. For example, changing the fi rst selected 
subject, after having selected the second, normally implies going back in the 
browser’s history. With the two-columns view this time-consuming operation is 
not necessary anymore, it is suffi  cient to change the selection of the fi rst subject 
to get the same result.
5. Two diff erent classifi cations
The approach of managing and navigating independently two separate columns 
leads us naturally to consider the possibility of using this option to display 
simultaneously two diff erent data sets. Up until this point we discussed the 
navigation of a single classifi cation scheme. Since the two columns we proposed 
are independent, it is equally possible to consider that each of them could host 
a diff erent classifi cation scheme. This opens a possibility for great variety of 
scenarios which would be worth thinking about (Ferigato et al., 2009).
In bibliographic domain and bibliographic control, many eff orts have been made 
towards improving interoperability. One important aspect of interoperability 
in cross-collection information discovery consists of alignment or mapping 
between subject vocabularies such as classifi cation (Rodighiero & Halkia, 2009).
Simultaneous visual display of two diff erent classifi cations creates an opportunity 
for comparison and the creation of alignments between the two structures. 
Users are allowed to scroll each classifi cation independently. They can select 
a subject in the fi rst classifi cation and see, for example, if it is available on the 
second classifi cation. With interface features described here the comparison and 
mapping between two subjects of diff erent classifi cations becomes remarkably 
easier.
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In this context we can also consider the option of navigating subjects by 
relationships in two classifi cation schemes. In such a case, the related subjects 
would not be visible in the opposite column, rather they would appear in the same 
column shown as a simple hyperlink navigation. In this way, two independent 
columns lead us toward a multi-navigation environment.
The same functionality of two separated views that allow us to navigate two 
classifi cations independently and simultaneously allows us to manage and 
establish relationships between two datasets. An important advantage of such 
an interface design is that there there are no limits in the sequence in which we 
create relationships: it is possible to proceed from left to right or vice versa.
The single-classifi cation view shares the same positive aspects with the double-
classifi cation view, but there is still a missing feature that could help users create 
a mapping. Conventionally, in a classifi cation, each subject is structured with 
relationships to a group of other subjects. If in classifi cations this approach is 
standard, it does not happen in a mapping between classifi cations because 
the mapping may not be complete or simply because two classifi cations could 
be so diff erent that complete mapping becomes impossible. So having the 
opportunity to view all the relationships between two classifi cations is useful to 
see the status of a mapping.
The easy way to view the mapping status is to display all the relationships at the 
same time. In information visualization, the entire view is a common presentation 
of information, which allows the analysis of large data sets at a glance (Fry, 2009).
Figure 5: Mapping view
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6. Conclusions
The work of a designer is to invent objects that could be helpful or to redefi ne 
objects to improve their shape. The Achilles’s shield is a metaphor to describe 
how diffi  cult this work could be or how all eff orts can lead to a situation without 
solution. After classifi cations have been adapted to the digital media, we just 
try to imagine their next form. We don’t want to impose a standard, we show a 
possible path to follow, to provide the readers with a new germ that could guide 
them to a brilliant idea.
To propose a classifi cation on a tablet computer could be the next step that will 
infl uence a classifi cations’ shape that will keep evolving. In this paper we argued 
in favor of two new paradigms: the hybrid navigation and the two-columns view. 
We hope this could be inspiring, and that at least one of these will be used as a 
new form of navigation throughout classifi cations.
Knowledge classifi cations are widespread tools and needed in many disciplines, 
they have existed for centuries because they had the ability to change according 
to time and technology. We are sure that at this moment classifi cations are living 
through another evolution that will allow them to be used in new environments 
and confi gurations. The authors have attempted to put forward some ideas and 
considerations of the ways in which classifi cation applications may evolve.
Acknowledgments
Many people deserve special thanks: Carlo, Daniele, Donato, Ruggero, Tommaso, 
Barbara, the Médialab of Sciences Po, Bruno Latour and the AIME team.
References
Aitchison, J.; Gilchrist, A.; Bawden, D. (1997). Thesaurus construction and use: a practical 
manual. 3rd ed. London: Aslib.
Baeza-Yates, R.; Ribeiro-Neto, B. (Editors) (1999). Modern information retrieval. Harlow: 
Addison-Wesley. (ACM Press Series).
Bertin, J. (1983). Semiology of graphics. Madison, WI; London: University of Wisconsin Press.
Bringhurst, R. (2004). The elements of typographic style. 3rd ed. Point Roberts, WA: Hartley & Marks.
Broughton, V. (2006). Essential thesaurus construction. London: Facet.
De Michelis, G. (2003). The design of interactive applications: a diff erent way - First Notes. In: 
Proceedings of the International workshop on Ambient Intelligence Computing, Santorini 
(Greece), June 2003. Edited by P. Spirakis, A. Kameas, S. Nikoletseas. Athens: Ellinika 
Grammata: CTI Press, pp. 101-114. Also available at: http://siti-server01.siti.disco.unimib.
it/itislab/uploads/2008/04/way1doc.pdf
Eco, U. (2009). Vertigine della lista. Milano: Bompiani.
Ferigato, C. et al. (2009). Role of thesauri in a scientifi c organisation. In: Network of design: 
proceedings of the 2008 Annual International Conference of the Design History Society, 
Falmouth (England), 3-6 September 2009. Edited by J. Glynne, F. Hackney, V. Minton. Boca 
Raton: Universal Publishers. pp. 301-309.
270
Fry, B. (2009). On The Origin of Species: the preservation of favoured traces. [project showing 
the changes of the original Darwin’s book through various editions]. Available at: http://
benfry.com/traces/.
Gibson, J. J. (1986). The ecological approach to visual perception. Hillsdale, NJ; London: Erlbaum.
Lancaster, F. W. (1972). Vocabulary control for information retrieval. Washington, DC: Informa-
tion Resources Press.
Latour, B. et al. (2012). The whole is always smaller than its parts: a digital test of Gabriel 
Tardes’ monads. The British journal of sociology, 63 (4), pp. 590-615.
Löwgren, J.; Stolterman, E. (2004). Thoughtful interaction design: a design perspective on 
information technology. Cambridge, MA: The MIT Press.
Ricci, D. (2013). Documenti di scena: assemblare una ricerca di metafi sica empirica. Progetto 
Grafi co, 23, pp. 102-103.
Ridi, R. (2010). Il mondo dei documenti: cosa sono, come valutarli e organizzarli. Roma-Bari: 
Laterza.
Rodighiero, D. (2011). Il tesauro non è un dinosauro. Master’s thesis. University of Milano-
Bicocca. Available at: http://hdl.handle.net/10760/15427.
Rodighiero, D.; Halkia, M. (2009). Mapping for multi-source visualization: scientifi c informa-
tion retrieval service (SIRS). In: Proceedings of the 13th International Conference on Human 
Computer Interaction (HCII 2009), San Diego, California, July 17-24 2009. Part IV: Interacting 
in various application domains. Edited by J. A. Jacko. Berlin; New York; Springer Verlag. 
(Lecture notes in computer science 5613), pp. 597-605.
Svenonius, E. (2000). The intellectual foundation of information organization. Cambridge, 
MA: The MIT Press.
Wittgenstein, L. (2001). Philosophical investigations: the German text with a revised English 
translation. Oxford: Blackwell.
Warr, A.; Chi, E. H. (2013). Swipe vs. scroll: web page switching on mobile browsers. In: Proceed-
ings of the SIGCHI Conference on Human Factors in Computing Systems - CHI’13: Changing 
Perspectives, Paris, France, 27 April - 2 May 2013. New York, NY: ACM. pp. 2171-2174.
DARIO RODIGHIERO works as interface designer and developer. Currently in the team of AIME, a project 
led by Bruno Latour carried out at the médialab of Sciences Po in Paris. After photographic studies 
Dario graduated with a Bachelor’s degree in Computer Science and a Master’s degree in Psychol-
ogy and Visual Communication with a thesis on how to interact with thesauri in modern interfaces. 
Previously he worked at the European Commission’s Joint Research Centre and the University of 
Milan-Bicocca, was part of an Internet-media startup, collaborated with the XEROX Research Centre 
Europe and the INRIA Saclay in France; the FAO, the Central National Library of Florence and the Domus 
Academy in Italy; the Fraunhofer in Germany; and the British Geological Survey in England. He also is 
a member of ACM and SIGCHI societies and has helped organize their conferences.
GIORGIO DE MICHELIS teaches Informatics for Organizations and Interaction Design at the University 
of Milano - Bicocca, where he has served as Head of the Department of Informatics, Systems and 
Communications from 2002 to 2007. His research focuses on models of concurrent systems (Petri 
Nets), and computer supported cooperative work, community-ware, knowledge management and 
interaction design. Giorgio De Michelis has created in 2008 Itsme, a spin-off  of the University of 
Milano - Bicocca, devoted to the design and construction of a newly conceived Linux-based operat-
ing system for workstation. In 2011, MIT Press published “Design Things” by A. Telier (pseudonym of 
T. Binder, G. De Michelis, P. Ehn, G. Jacucci, P. Linde and I. Wagner).
